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liable to chatter, is not much used. The 90-degree tool has the advantage
that it leaves the shoulder of the work square with the axis and it is
widely used. The 60-degree tool represents a compromise between the
30-degree and 90-degree tools and is also widely used. The shape at e

FIG. 144.

is characterised by having a large nose radius and is a compromise
between a roughing and a finishing tool.   At / is shown a cranked tool.

The clearance angles ensure that the tool surfaces do not rub on the
work and should be as small as possible consistent with the attainment of
that object; the horizontal front clearance is commonly between
6 degrees and 15 degrees but, as the example e shows, may be as great
as 45 degrees. The front clearance angle is commonly about 12 degrees
and the side clearance angle between 6 and 12 degrees. The biggest
clearances are used with the more ductile materials. The cutting angle
varies more than the other tool angles and may range from, as low as
45 degrees to as high as 90 degrees, and may even sometimes be greater
than 90 degrees. The best value for the true cutting angle depends on
many factors, which are considered later on, but generally speaking it
may be said that for the soft, ductile materials of low tensile strength a
value of 45-60 degrees will be suitable; for steels of medium strength
and hardness the value should be 60-80 degrees ; for hard steels of high
tensile strength and for cast steels the value should be about 80-85
degrees; and for cast materials, such as cast iron and cast brass, the
value should be about 85-90 degrees, though some cast irons can be cut
satisfactorily with lower values for the cutting angle. The values just
quoted apply to ordinary carbon tool steels and to high speed steels;
cemented carbide tools generally have cutting angles somewhat larger
than those used for tool steel tools, the top-rakes being about 20-30 per
cent less for the carbide tools. The nose radius is sometimes zero but
usually is between -^s and | in., depending on the size of the tool, i.e. its
cross-sectional dimensions.

The " Klopstock " Tool. This is a form of tool in which the top
surface, on which the chip impinges, is ground away so as to leave a
narrow lip all round the cutting edge. It was developed by Prof. Klop-
stock as the result of experiments which were later confirmed by large-
scale use in machine shops and is described in a paper to the American